INTRODUCTION
Hematospermia, or hemospermia, is defined by the presence of blood in ejaculate. It is usually an isolated symptom; however, it can present in association with hematuria, frequency, dysuria, and/or scrotal pain [1, 2] . It often invokes considerable anxiety and is frightening to the patient. Hematospermia has been regarded as a benign and self-limiting condition [3] . It is most often due to inflammatory or infectious causes. Recurrent or persistent hematospermia, however, may indicate a more serious underlying pathology, especially in patients over 40 years of age and such patients should be referred to a urologist for consultation.
Incidence
Currently, the exact incidence of hematospermia is unknown due to the fact that most men do not examine their semen, and consequently do not report for consultation. Although an incidence of hematospermia has been reported as one in every 5,000 new patients presenting to urological out-patient clinics. Most often the age range of these patients is between 30 and 40 years, but men over 40 also present with this symptom [4] . At this time there are no set guidelines regarding the evaluation of such patients with hematospermia that would allow a definitive diagnosis, and only limited evidence is available.
CAUSES
Traditionally, blood in ejaculate was considered clinically insignificant and presumed secondary to prolonged sexual abstinence or intense sexual experiences. The exact cause of hematospermia cannot be found in as many as 70 percent of patients. In most cases hematospermia is idiopathic. A single episode of hematospermia is usually considered benign and the risk of malignancy is low [5] . However, persistent or recurrent symptoms of hematospermia can be very stressful for a patient. This is R E V I E W P A P E R Hematospermia or hemospermia is defined as the presence of blood in ejaculate. It often invokes considerable anxiety and is frightening for the patient. Mostly, it is due to infectious causes and regarded as a benign and self-limiting condition particularly in younger patients. Patients above 40 years of age and those with high risk factors require thorough evaluation. Detailed examination is mandatory, and should include: blood pressure measurement and abdominal palpation to identify hepatosplenomegaly or renal enlargement. Genital examination must also be performed to assess for the presence of testicular lumps and urethral discharge, as well as a rectal examination to assess the prostate. Further investigations include cystoscopy, transrectal ultrasound, and prostate biopsy. Diagnosing prostatic pathologies is made easier by performing transrectal ultrasound. It is useful in diagnosing calculi, cysts, prostatic varices, and inflammatory changes, as well as therapeutic in certain cases where cyst or abscess is drained and is found to be the cause of hematospermia. Complex investigations depend on history and examination. A role of MRI is emerging to rule out rare causes of hematospermia. Evidence based evaluation of hematospermia is not only useful in definitive diagnosis, but it can also be cost effective. Therefore, we suggest that patients with high risk factors should be investigated thoroughly. However, younger patients with one episode can be monitored closely and investigated only if deemed necessary. In such cases systematic investigations are required to establish a diagnosis and commence etiological treatment. Infection or inflammation is considered to be the main culprit in cases of hematospermia and in most cases is found to be self-limiting. Neoplasms such as benign urethral tumor or seminal vesicle malignancy can present as hematospermia [6, 7] . Hematospermia is usually a symptom of a urological problem, however, other medical conditions or systemic diseases such as malignant hypertension, liver dysfunction, or bleeding diathesis may be the cause.
ANDROLOGY

Baseline investigations
Hematospermia remains a symptom that is difficult to treat, especially if it is recurrent or persistent in nature. Most often the causes of hematospermia are idiopathic and only simple investigations are required for evaluation [3] . The patient's age, recurrence of hematospermia, and associated urinary symptoms, e.g. hematuria, can influence decisions for further evaluation. The aim of all investigations in such cases of the hematospermia should be focused on determining its cause or to rule out infection and malignancy. The evaluation of hematospermia requires a detailed anamnesis, physical examination, and appropriate investigations.
An important step in during anamnesis is to exclude pseudo-hematospermia, which could be due to hematuria or even suction of a partner's blood into the urethra during copulation. The anamnesis in case of hematospermia should include the timing, frequency, and associated symptoms. Likewise, the interviewing physician should rule out other possible precipitating factors such as urethral discharge, history of sexually transmitted disease (STD), odynorgasmia, and vascular or bleeding diatheses [8] . Other co-existing systemic diseases, i.e. hypertension, liver problems, or coagulopathies, should also be excluded [9] . The patient's travel history is also very important, especially in the case of tuberculosis or schistosomiasis. A detailed physical examination is also mandatory and should include blood pressure readings and abdominal palpation to assess for hepatic, splenic, or renal enlargement. Genital examination is compulsory and should assess the testicles for lumps, identify urethral discharge, and recognize prostatic abnormalities. Other simple investigations may include urine microscopy, sperm culture, PSA levels, and presence of STD. A transrectal ultrasound and possibly prostate biopsy are indicated in case of high PSA levels or suspicious findings of the prostate or seminal vesicles during rectal examination. Further tests depend on history and may include coagulation studies in cases of bruising or bleeding tendencies. Following the correct execution of the abovementioned studies, very few patients will still require further investigations to rule out other causes. How- ever, urethrocystoscopy will also be useful to rule out urethral or bladder malignancy in patients with hematuria. Also, complex cases, such as urethral varices often require careful evaluation and possibly diathermic coagulation. Furthermore, patients with persistent hematospermia may benefit from transurethral seminal vesiculoscopy [11] . In the vast majority of cases, it should be noted that the hematospermia resolves by the time the patient is seen in the urology clinic. If the patient has no risk factors, he should be discharged with a reassuring explanation for the cause of his symptoms. However, patients with high-risk factors or other associated symptoms should be investigated accordingly.
Diagnostic imaging
Transrectal ultrasound (TRUS) has been found to be helpful in the diagnosis of prostatic pathologies, as well as calculi, cysts, prostatic varices, and inflammatory changes. It is also therapeutic in certain cases where cyst or abscess is drained and is found to be the cause of hematospermia. An urgent ultrasound should be organized in the case of a testicular lump, as this could be the cause of blood in the ejaculate [10] . We would also like to mention that the role of MRI studies is emerging with the recent suggestion that endorectal MRI should be considered the 'evaluation modality of choice' in patients with persistent hematospermia [12] . The MRI has also been reported as sensitive in the detection of bleeding in the seminal vesicles in patients with hematospermia [12] . In case of recurrent hematospermia, MRI and CT may be useful in finding the cause [13] . Any further investigations depend on the outcome of clinical evaluation.
Treatment of hematospermia
In the majority of cases, a firm reassurance is particularly sufficient in patients with minimal risk factors aged below 40 years. The main purpose of the numerous investigations mentioned above is to exclude serious conditions such as cancer of the bladder or prostate. If the condition is found to be idiopathic, it is important to thoroughly explain the situation to the patient in detail in order to alleviate his anxiety. Hematospermia can be safely managed at the patient's primary care facility and referrals for further urological consultation regarding this matter should only be made in case of abnormal findings on examination, elevated PSA, and/or recurrent symptoms [5] . Patients with hematospermia and high-risk factors, i.e. aged over 40 years, recurrent or persistent hematospermia, hematuria, or familial history of PCa, require more extensive evaluation and should be referred to a urologist for specialist consultation. However, in the absence of any obvious cause the treatment of hematospermia becomes challenging [11] . When treatment is deemed necessary it should be directed by the diagnosed etiology. Cases of suspected STD should be evaluated at a genitourinary medicine [GUM] clinic and, if the infection is confirmed, should be treated according to the etiology. The most common pathogens in such cases are Chlamydia, gonorrhea, and herpes simplex, all of which can be treated with a course of antibiotic therapy. If cultures are negative, but infection is still suspected then a course of doxycycline in combination with either a 5-aminoquinolone or sulfamethoxazole may be effective [3] . Patients presenting with hematospermia secondary to trauma can most often be assured that their condition will improve with time. A cystoscopy can reveal abnormal urethral and/or prostatic vessels, which can be treated using endoscopic fulguration [14] . Also, a TRUS-guided transperineal seminal vesicle puncture and continuous irrigation with antibiotics has shown improvement in 90% of cases [15] . Ejaculatory duct obstruction is managed by performing a transurethral incision at the duct opening [16] . The rarity of hematospermia in congenital bleeding disorders remains unexplained, although the strong perineal and sphincter muscles may exercise a compressive hemostatic effect that could prevent or reduce bleeding [17] . Systemic disorders such as tuberculosis, hepatic cirrhosis, hypertension, amyloidosis, and coagulation disorders should be dealt appropriately. Persistent hematospermia is difficult to deal with from a management perspective, however, a detailed radiological assessment may ascertain the exact cause. It is also important to keep these patients under follow-up for a limited period of time. In some patients, persistent or recurrent hematospermia could be the only symptom of PCa. In high-risk individuals, those in middle age, or those with a familial history of PCa, surveillance with PSA observation over a period of time is desirable.
CONCLUSIONS
Hematospermia can have significant psychological and clinical implications. In younger patients with low risk factors, most of the causes are idiopathic and benign. However, hematospermia needs careful and thorough investigations in men aged over 40 years, especially those with high risk factors. Evidencebased evaluation of hematospermia is not only useful
